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WHAT IS THIS THING CALLED AIR-CONDITIONING? 


AIR-CONDITIONING --- WHAT IT IS 


Every one talks about the weather but, as Mark Twain said, no 
one does anything about it. Of course, control of the elements is beyond 
the ken of our imagination. We might as well try to control the tides as 

; to attempt to control the winds and the rains, the 
blizzards or the hurricanes. We must philosophically 
accept the weather as so quaintly expressed by the 
beloved Hoosier poet, Riley, who said -- "When the 
Lord sends rain, why rain's my choice." 


So when the elements combine to bring us 
showers or swirling cyclones, or chill the land with 
the biting breath of Boreas and cover it with a mantle 
of snow, we have but one recourse and that is to hie 
ourselves to shelter. The many forms of shelter man 
has contrived for protection against the vagaries and 
the ferocities of the elements, have served him well. 
As we study their development from the cave and the 
tent to the thatch-covered hut of sod, or stone, or 
logs, on through the ages to our present attractive, well-built and conven- 
ient homes, we find that the heart of the home has ever been the hearth. 

In the days of long, long ago, the hearth was a pavement of brick or stone 
on which the fire was made, though more often the dirt floor usually served 
as the fire place. The hearth fire is the one thing that enabled man to 
exist throughout the changing seasons of the temperate zones. 


Primitive Air Conditioning, 
Heating and Ventilating. 


No one knows when man first overcame his fear of fire, learned to 
create it and to use it for warming his cave, or for adding new flavor and 
zest to the meats he ate. But, in utilizing fire for moderating the chill 
cold of winter that he might enjoy a modicum of physical comfort, ancient 
man made use of one of the primary elements of air-conditioning. Let us 
put it another way. He used fire for the purpose of conditioning the air 
in his crude home that he might be more comfortable. 


Of course, the theory of air-conditioning was as remote from his 
thoughts as was the automobile, airplane, or submarine. And strange as it 
may seem, even today there are not many persons who associate home heating 
with air-conditioning. In our climate it is ths most important phase of 
air-conditioning though by no means the only one that is vital from the 
standpoint of comfort and physical well-being. 
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Air-conditioning is the process, possibly we are at this time 
justified in calling it the science of controlling and modifying the air 
in buildings to make it in the highest degree suitable for mankind. Air- 
conditioning then is a broad term. It means heating the air if it is too 
cold, cooling it if it is too warm, moving it when and where we want it in 
any quantity and at any velocity, cleaning it if it requires cleaning, 
moistening it if it is dry, or drying it if it is too moist. 


Man lives in a sea of air just as fish and other aquatic animals 
live in a sea of water. If air were visible to our eyes, we would see 
that man was actually plowing his way through the air. It would flow about 
him as the water flows about the prow of a boat with a turbulent spray 
over his head and shoulders and a whirling wake stretching far out behind. 


We are like fish in an aquarium in that our life depends upon the 
condition of the medium in which we live, but unlike them, we are intelli- 
gent human beings and have it within our power to control our medium by air- 
conditioning our homes, so that health and comfort may be assured at all 
times and the span of life extended. 


Air-conditioning is a broad term and it means different things 
to different people. In clarification of this assertion, it is well to 
explain that the science of air-conditioning may be divided into two dis- 
tinct divisions. One of these is industrial air-conditioning. The other 
centers around air-conditioning for the home and involves the control of 
indoor air to promote human comfort and health. 


Air-conditioning can hardly be looked upon as being something 
new. It has been extensively employed in a great variety of industries 
and commercial buildings for many years. The first air-conditioning 
system was installed in a textile mill in the South some thirty years ago 
for the purpose of controlling the temperature and the amount of moisture 
in the air, so that there would be less breakage and more easy handling 
of the fine cotton fibres and threads. Today it is employed in practical- 
ly every important factory where raw materials or the manufacturing proce- 
dure are adversely affected by lack of or too much moisture, excessive 
warmth or excessive cold, or dusty air. 


It is only in the past decade, however, that air-conditioning has 
been used for human comfort in public and commercial buildings. And, the 
year 1932 will go down in history as marking the time when mechanically 
controlled indoor atmospheres were introduced to the American home owner, 


There is some confusion, however, in the mind of the layman as 
to what constitutes air-conditioning. Many people harbor the misconception 
that cooling indoor air, as in our theaters and other public places, is 
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air-conditioning, but cooling of the air in hot weather is only one phase 
of air-conditioning. 


It is not to be wondered that there is confusion in the public 
mind as to what air-conditioning really is. At present there are more than 
125 kinds of equipment being promoted and widely advertised as air-condition- 
ing equipment for home use. At the best, a major portion of it is only par- 
tial air-conditioning equipment, as is apparent when one understands that 
air-conditioning is divided into five principal parts. Let us analyze it. 


Inasmuch as in the temperate zone home heating is needed for at 
least seven or eight months of the year, winter heating takes its place as 
being of first importance in air-conditioning. 


Our highly efficient heating systems are responsible for condi- 
tions that make the factor of properly moistening or adequately humidifying 
the indoor air during the heating season of second importance. 


The third factor is air-circulation, or air-motion, which plays 
an important role in human comfort both winter and summer. In winter, 
forced circulation of the home air assures uniform distribution of warmth 
throughout the home and, in summer, as we all know, it is the chief source 
of comfort in hot weather. 


The fourth important factor of air-conditioning is air-cleaning. 
The air we live in is sadly contaminated by the smokes and other dusts of 
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our industrial and social activity. In large communities it is especially 
desirable that the air be filtered and washed not only to conserve health, 
but to help the housewife maintain her home in immaculate cleanliness. 


And the fifth factor of air-conditioning is cooling the home 
air in hot weather periods, and, under certain conditions, dehumidifying 
it, that is, removing part of the moisture that with high temperatures 
seem in conspiracy to cause discomfort in muggy weather. However, actval 


cooling of the home air in northern climates is of minor importance for 
there are but comparatively few days on which it is needed or desired. 
Usually a very high degree of comfort is attained by keeping the home air 
in constant circulation. 


It is obvious that the different factors that constitute air- 
conditioning vary in importance according to climate and other conditions. 
For instance, in the extreme South where protracted heat periods occur, 
cooling may be considered of first importance; or, in active industrial 
communities, air-cleaning may be deemed of importance. 


Though, as Twain said, we can't do much about the weather out 
of doors, air-conditioning does give us control of the weather within the 
walls of our homes. Whether winter blizzards bring cold and snow; whether 
summer sun brings high temperatures minus the comfort of cooling breezes, 
we can now have weather to our liking -- in our homes. We now have the 
unique faculty of manufacturing ideal indoor atmospheres regardless of 
what outdoor conditions may be. 


And air-conditioning is not expensive. Its low cost places it 
within the reach of the modest purse. In many homes it will be found that 
the savings effected in cleaning, decorating, doctor bills and fuel will 
more than offset the cost of operating the air-conditioner summer and 
winter. 


HUMIDITY AND YOUR WELL-BEING 


"Open the windows." "Shut the windows." "Let's have some fresh 
air." How would you like to have these winter time idioms forever banned 
to the oblivion of discarded phrases? 


They are constant reminders of the discomforts of present day 
methods of home heating although they might be looked upon as symbols attest- 
ing the remarkable performance and efficiency of our highly developed heat- 
ing plants. Did you know that the iron heating 
plant is an invention of an American? Such is the 
case. It was in 1774 that Benjamin Franklin de- 
vised the first iron stove. Previous to that time 
the principal medium for heating the home during 

, the winter was the fireplace -- one or more in 
ol each room depending upon the size of the roon. 
oem, Franklin was dissatisfied with fireplaces for two 
reasons. He complained about the terrible waste 
———- of fuel, for fireplaces, as you know, deliver only 
eee bee hier about 10 per cent of their heat into a room, the 
and froze behind, accora- remaining 90 per cent being lost up the chimney. 
LEONEL More than that, fireplaces were not dependable 
as a means to indoor comfort during winter. As 
Franklin said, "A person roasted before, while freezing behind." 


But, today, home heating is not a problem. We have too much 
heat and generally too little control of it. We no longer suffer the dis- 
comforts of cold weather and lack of warmth. Just the reverse. We suffer 
the discomforts of stuffy, overheated homes in which the air is dry, stag- 
nant and dusty. These undesirable conditions are responsible for the ir- 
ritation and dull languidness that bring about the demand for open windows 
and "fresh" air, 


It is not uncommon to find homes with temperatures high in the 
70's and even in the 80's. Then there is lack of uniformity in room temper- 
atures. Often a difference of 20 degrees exists between the temperature 
at floor level and that at ceiling level and, in spite of all we can do 
rooms in the north and west sides of homes just won't "warm up" on days of 
high northwest winds and cold weather, 


Though home heating and heating plants have long been the object 
of research and experimental work, culminating in ovr present day highly 
efficient systems, no marked improvements have been developed within the 
past decade aside from the science of correctly installing heating systems 
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to fit a house and the invention of the thermostat, that little device 
which, governed by room temperatures, gives electrical-automatic control 
of check damper and draft doors. 


These two improvements should not be underestimated. They are of 
prime importance to efficient heating plant performance and satisfactory 
heating. Yet they are only partial solutions of the comfort problem. 


This brings us to the second phase of air-conditioning, namely; 
that of keeping the home air properly moistened during the heating season, 
a need created by the high efficiency of modern heating systems. 


Few persons realize the importance of properly moistened air to 
their well-being. The usual conception of humidity is associated with the 
discomforts of the "dog days" period, when high temperatures and high hu- 
midities elicit the time-worn phrase -- "it's not the heat, but the humid- 
ity" -- an erroneous conclusion, by the way, as the humidity would not be 
disturbing were the temperature moderate. 


Humidity is indeed an interesting subject because moisture is 
absolutely indispensable to life. It is found everywhere and it is of in- 
terest that the driest places on earth are those artificially created by 
man. Our homes, for instance, during the winter season are generally typi- 
fied by indoor atmospheres that are far drier than the driest desert air. 


You are familiar with dry-kilns and their function to remove 
moisture from raw or manufactured products. They are extensively used in 
the lumber, furniture, tobacco and other industries. They may be single 
rooms or tanks, or separate buildings of one or many units as are our indi- 
vidual homes and apartments. 


Our highly efficient heating plants have virtually converted our 
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Drier than Deserts, the American Home is the Driest Place on Earth 
During the Heating Season. 


homes into human dry-kilns. Ample evidence of their effectiveness as 
dry-kilns is to be observed in the damage to household effects and wood- 
work in the annual winter "drying out" process. But, more important 
than this, is the adverse effect of this super-dry, dusty indoor air on 
the occupants of the home. The practice of over-heating homes is uni- 
versally condemned as being most dangerous from a health standpoint. 


Outstanding above all other matters of common interest in 
connection with our indoor life during winter, is the high death rate. 
In winter, it is at least 30 per cent higher than during the summer 
season, and the excess death rate is directly and indirectly a result of 
respiratory infections. Colds and other infections of the nose, throat 
and lungs usually become more prevalent with the commencement of the 
heating season, and reach their apex along in January or February. 


Let us consider the common cold, for instance. Medical science, 
in spite of exhaustive research knows little or nothing about colds, 
their bacterial origin, or how to cure them. Yet they are the most prev- 
alent and the most common of diseases. Only about ten per cent of tha 
population escapes colds. 


Z It is to be hoped that you 
are one of the fortunate 
ten per cent, for colds 


are disagreeable, and usu- 
ally are the forerunners 
of other serious diseases 
such as pneumonia, diphthe- 
ria, bronchitis and sinus 
infections, But, unless 
you are out of the ordi- 
nary, you may make up your 

mind that you will suffer 
/ ataena \ either three or four colds 
‘ ‘ ayear. So may every mem- 
ber of your family. 
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Dis Pha’ de 
niet Tonaila According to a 


survey by the U. S. Health 
Service, October is the 
amnaadAAZeZuawm worst month of the year for 
Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June colds, leading the next 
ee worst, January, by twenty 
This Chart, Prepared by the U. S. Health Service, Shows How per cent. Clear across the 
Diseases of the Nose, Throat and Lungs Increase During country an epidemic of 
the Heating Season. - 

colds sweeps in the latter 

half of that month. There 
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is a gradual decline in November and December followed by a rise about New 
Year's time. So far as other nose, throat and lung diseases are concerned, 
February is the worst month. 


Close to six and a half days is the 
average period of disability per person, due 
to respiratory disorders. Careful absence 
records by large companies giving employment 
to thousands, show that 50 per cent of all ab- 
sences from work, lasting one day or more, are 
the result of colds. Colds alone cost the 
nation millions of dollars each year, to say 
nothing of the suffering they cause, and the 
cases that develop into more serious diseases 
and the deaths and anguish that follow. 


oe NY i / 


Perhaps you have noticed that sali- 
ent point in the Government survey to the 
effect that the greatest epidemic of colds 
occurs in October. That is the month when 
we go indoors and "turn on" the heating system 
for the season. This coincidence suggests 
that heating systems have something to do 
with nose, throat and lung sicknesses. And 
this is precisely the conclusion of modern science. 


How well this coincides with the conclusion of Dr. Ellsworth 
Huntington, eminent climatologist associated with Yale University, who made 
a study of some 60,000,000 deaths that occurred in all parts of the world 
for a period of fifteen years. As a result of this extraordinary research, 
he reached the conclusion that fairly moist weather is almost invariably 
more healthful than dry weather of the same temperature, and that in dry 
weather the death rate increases. 


Dr. Huntington also made the practical conclusion that our home 
heating habits are tragically wrong. "Wherever houses are heated, the 
evil effects of dryness are only too apparent. The obvious conclusion 
would seem to be that in our hospitals and sick rooms we are killing thou- 
sands of people each winter because we keep the air as dry as that of 
deserts; and at the same time we are filling our hospitals by keeping our 
houses too dry," he said. ‘ 

An analysis of some 3,500,000 deaths in 27 years made by 
O. W. Armspach at the Pittsburgh Research Laboratories at the U. §S. Bureau 
of Mines, charted against the temperature and humidity statistics of the 


same locality, showed that deaths are less frequent when the outdoor 
atmospheres is moist enough during the heating season to keep the indoor 
humidity relatively high. 


Another of the nation's eminent health authorities, Dr. Thomas 
Hubbard of Cleveland, Ohio, is also severe in his condemnation of our un- 
scientific methods of home heating. Dr. Hubbard states that our present 
high temperature standard so lowers natural resistance to minor and major 
infections that restoration to normal health is retarded. He says that 
"unhygienic heating combined with foolish aestheticism in clothing results 
in acute and chronic diseases of the upper and lower respiratory tract." 


It is specifically emphasized that abnormally dry air, such as 
is produced by ordinary heating systems without adequate humidifying equip- 
ment, causes an excessive loss of moisture from the body due to abnormal 
evaporation. The moisture in the respiratory tract is lost so rapidly 
as to irritate the delicate mucous membranes and increase susceptibility 
to colds and other forms of infection in the nose, throat and lungs, 


This lack of humidity explains why persons often experience a 
chill in rooms where the temperature may be high. Evaporation, as you 
know, causes a sensation of coolness and because of the rapid and unnatu- 
ral evaporation of moisture from the skin in the dry air of over-heated 
rooms, a feeling of chilliness results, 


The evidence of modern medical authorities favors the conclusion 
that one of the important contributing causes of thse annual epidemic of 
colds and the prevalence of other disorders of the nose, throat and lungs 
is lack of humidity in our homes and places of work during the winter 
period. This condition is further aggravated by the fact that the super- 
dry air is filled with dusts which add to the irritation caused by the lack 
of sufficient moisture. 


And adequately humidified air is one of the most effective yet 
least expensive beauty-aids. It is of material value in preventing the 
skin from becoming dry and harsh; and it helps to prevent the hair from 
drying out and becoming lusterless, brittle and ragged. 


Dr. Hubbard especially warns Miss America that her beauty as 
well as her health is endangered by the menace of over-heating and under- 
humidifying. He points out that the skin, like the lining of the breath- 
ing apparatus and likewise the hair, are seriously damaged by hot, dry 
air and become more liable to chronic diseases. Our skin can become 
unattractive because of super-dry, over-heated, stagnant air. This bad 
air saps the skin of its moisture, causing it to become dry, itchy, harsh, 
wrinkled and aged looking, causing poor complexions, 


Humidified, warm, clean air from a modern air-conditioning 
unit helps to keep the skin soft and beautiful -- in other words makes 
possible "the skin you love to touch" and keeps the tissues of the nose, 
throat, mouth and lungs moist and healthy. English girls are noted for 
their beautiful complexions. Scientists attribute this to ever-present 
moisture in the English climate. Good air, through air-conditioning, 
is reflected in the bloom on the cheeks of women, children and men and 
makes possible the natural growth of soft, lustrous hair. 


It cannot be too strongly emphasized that properly moistened 
air is essential to health, to comfort, to beauty and to life itself. 
And, may it be said that it will also prove a means for maintaining 
peace, for suitably moistened air of moderate temperature will in combi- 
nation with the other benefits of air-conditioning, establish a comfort 
zone that will be satisfactory alike to the "fresh air fiend" and to the 
"hothouse flower". 
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QUENCHING THE THIRST OF HOME AIR 


It is well to explain the term "relative humidity". The air, 
or more technically, the space occupied by air, may in a general way be 
compared to a sponge. It will at varying temperatures hold varying amounts 
of moisture up to what is known as the saturation point, or 100 per cent 
humidity. The amount of moisture in the air, or the capacity of air for 
moisture, is entirely governed by the temperature of the air. This capac- 
ity increases with rising temperatures and decreases with lowering temper- 
atures, in accordance with the well-known principle that heat causes ex- 
pansion and cold causes contraction. A cubic foot of air at 70 degrees 
F. has capacity for approximately 8 grains of moisture. At 32 degrees F. 
its capacity is approximately 2 grains, and at zero F. its capacity is a 
little more than 1/2 grain. 


As you have noted, the capacity of air for moisture when the 
temperature is 70 degrees F. is sixteen times greater than that of air of 
zero temperature. Relative humidity is the amount of moisture in the air 
compared to its actual sustaining capacity. For instance, at a tempera- 
ture of 70 degrees F., the capacity of the air is approximately 8 grains 
of moisture. If it contains but 4 grains of moisture, the relative amount 
of moisture to capacity is 50 per cent or, as it is commonly expressed, 
the relative humidity is 50 per cent. 


The great outdoors is our only source of air and it is constant- 
ly seeping into the house through the cracks around doors and windows. In 
winter, the cold outdoor air contains a very small amount of moisture. On 
a zero day, for instance, the outdoor air, even if saturated to capacity, 
would contain but 1/2 grain of moisture. When the temperature of that air 
is raised to 70 degrees indoors, there is still but 1/2 grain of moisture 
in the air although its moisture capacity has been increased sixteen times. 
In other words, the relative humidity indoors, if entirely dependent upon 
the moisture in the outdoor air, would approximate but six per cent. As 
previously stated, there is no other place on earth where nature has im- 
posed such a condition, 


We should maintain in our homes a relative humidity of at least 
35 per cent, Some of the moisture deficiency is made up as the air ab- 
sorbes moisture from faucets, cooking, laundry work and other household ac- 
tivities, but in our modern social life the moisture thus obtained is far 
from sufficient. In many homes and apartments, a test would reveal that 
the relative humidity is but 10 or 15 per cent -- less than half of what 
it should be for the conservation of health, to assure comfort at moderate 
temperatures, and to protect the household furniture, woodwork and other 
effects from drying out. 


The effects of these super-dry, indoor conditions are well-known 
to practically every householder, The windows become loose and shaky, the 
woodwork dries and separates at the joints, it buckles and warps, cracks in 
the hard oak floors become wider and wider, the wall paper cracks and peels 
off the wall, the furniture dries out and comes apart, and valuable paint- 
ings, books and other prized effects are materially damaged by the drying- 


out process. 


But, worst of all, this drying process is not limited to the 
household effects. Dry air is no respecter of persons or things. The oc- 
cupants of the home also are objects of its attack, as it draws moisture 
from the skin's surface and from the delicate membranes that line the re- 
spiratory tract, as previously explained. 


But these super-dry indoor air conditions need no longer be tol- 
erated. Modern air-conditioning equipment serves to continually and ad- 


equately humidify the home 
BEAUTY PRESERVED BY MODERN 
| HOME AIR CONDITIONING 


the heating season. It en- 
| tails the daily evaporation 
of at least 1-1/4 gallons 

of water per room per day. 

In a modest home of say six 


air day and night during 
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ADEQUATE MOISTURE IN HOME AIR PROTECTS NATURAL BEAUTY 


© HOLLAND INSTITUTE OF THERMOLOGY 


| dryness that is characteris- 
tic of most homes during the 
heating season. 


You need not worry 
that this is a huge amount 
of water to inject into the atmosphere of your home daily. The amount is 
comparatively insignificant when you consider that 7 or 8 gallons of water 
approximate less than one cubic foot. A home of five or six rooms will con- 
tain, let us say, 12,500 cubic feet of space. The air in this space com- 
pletely changes at least one to two times per hour, depending on type of 
construction due to leakage and infiltration of outside air, making a total 
of approximately 12,500 to 25,000 cubic feet of air passing through your 
house each hour. Multiply this by 24 hours and you have the stupendous sum 
of 300,000 to 600,000 cubic feet of air passing through the house each day. 
So it is apparent that the mixing of one cubic foot of water with 300,000 
to 600,000 cubic feet of air is nothing to worry about. It is sufficient, 
however, to assure the maintenance of a relative humidity of say 35 to 45 
per cent with a temperature say of 70 degrees, and will be found a valuable 
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ally in preventing and combating colds and other diseases that affect the 
nose, throat and lungs. And, fortunately, it is amply sufficient to pre- 
vent the drying out of furniture and other household effects. 


The accompanying chart will prove an effective guide in telling 
you how much water you should evaporate daily to adequately humidify the 
air in your home during the heating season. You will note that the amount 
varies according to geographical location. Obviously, more evaporation 
will be necessary in those regions where winters are severe. 


Suppose your home is in the North Central States. The average 
temperature and relative humidity of the outside air in this region, as 
derived from records of the United States Weather Bureau, are indicated 
on the chart. Suppose your home is a six-room dwelling of average propor- 
tions. The table shows that, in average winter conditions, you should 
evaporate 7-3/4 gallons of water a day, and circulate the resultant mois- 
ture through your home. 


In arriving at the figures given in this chart, consideration 
has been given to the fact that more or less moisture is injected into the 


How Much Water You Will Have to Evaporate Each Day This 


Winter to Keep Your Home Healthy and Comfortable 


New Mid- South North 
[evouplivecinnthess- ea te ete eee England | Atlantic ey Central Central pe corer 
States States Se States States ots tate 

The average outdoor temperature, according to e r L 4 z F 
U. S. Weather Bureau, will be about_________ 34.8 °F. oO nie 49.5 °F. 53.2 F. 34.2—F. Siegen dele 45.9 °F. 
And the average outdoor relative humidity will 
i glee iy Can gl Oy es? a 75% 75% 73% 69% 73% 62% 72% 

5,000 cubic feet 3 gals. 2 gals. | 114 gals. | 1 gal. 31/4 gals. | 314 gals. | 2 gals. 
Sar thare ifs the (Small 4-room bungalow) 
size of your 6,000 cubic feet } 334 gals. | 344 gals. | 144 gals.| 114 gals. | 334 gals. | 334 gals. | 214 gals. 
Romemen about (Small 5-room bungalow) 
he tid bao _ 8,000 cubic feet 5 gals. 4l/, gals. | 2 gals. 1V, gals. | 5 gals. 5 gals. 3 gals. 
eiiatrnainda (Fair-sized 5-room house) 
cated here, you Ce a 6Y, gals. | 5l4 gals. | 234 gals. | 2 gals. 61, gals. | 614 gals. | 334 gals. 
will need to a popes 

12,000 cubic feet 7Y, gals. | 614 gals. Is. 2, gal 3/, gals. | 734 gals. | 414 gal 
ur oEe ERE (Compact 7-room house) Hoge 1a 3 gals V4 gals. | 734 gals 7% gals. V2 gals. 
ter shown in eons 91/ gals. 8 gals. 4 gals. 3 gals. 91, gals. 9oV gals. 53/, gals. 
the appropriate : 
column at the ees) ( 12% gals. 1034 gals. | 514 gals. | 334 gals. | 13 gals. 13 gals. 73/4, gals. 
right. : 

Vepe 1534 gals. | 1314 gals. | 614 gals. | 434 gals. | 1614 gals. | 1634 gals. | 914 gals. 
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home air from various home activities such as cooking and laundry work and 
running faucets. The figures shown in the table are the requirements in 
addition to the moisture thrown off from these respective sources, The 
chart, a3 a whole, is built on average conditions and will be found a 
sound guide in making provision for humidifying the air in your home. 


The daily evaporation of 6 or 8 gallons of water and effectively 
distributing the vapor or humidity throughout the home is a modern achieve- 
ment. It is impossible with the typical radiator pan and urns, and old- 
style furnace pans. Most of these contrivances do not have sufficient 
evaporating capacity and even were they of such construction as to permit 
of the evaporation of this amount of water daily, it would be necessary 
that the water supply continually be replenished by hand, a task which 
common experience shows is generally neglected. 


A dependable means for supplying the required moisture is that 
type of air-conditioner which employs the water spray method of washing 
the air. As the home air continually circulates through the sprays, suf- 
ficient moisture is evaporated to furnish the required humidification. 
This is easily controlled by adjustment of the spray valves and there is 
also available a control device known as a humidistat. This functions as 
does a thermostat except that its operation is governed by the amount of 
moisture in the air and by electrical controls it automatically shuts off 
or turns on the water supply. Another effective means for adequately hu- 
midifying the home air is provided by warm air heating plants of the vapor- 
air type. These are equipped with an especially designed humidifier of 
large evaporating capacity, the water supply being constantly supplied 
through direct connection with the house water main. 


Attention is called to the fact, however, that warm air heating 
systems equipped with these automatic humidifiers are only partial air- 
conditioners, and though they may also be equipped with propellers or fans 
to facilitate air circulation, they do not perform all of the functions of 
a modern air-conditioner. The true air-conditioning unit is an auxiliary 
unit that is attached to warm-air heaters, or installed independent of the 
heating plant where hot water, steam or vapor radiator types of heating are 
employed. 


Have you ever noticed moisture gather on your windows during the 
winter time? When you see this moisture on your windows, you can be as- 
sured that such moisture is a badge of good health. The sad part is that 
this moisture gathers upon the windows of modern homes too infrequently 
during the winter time. When you see a film of moisture upon your windows, 
you can usually pat yourself upon the back and say that your air has enough 
moisture in it. When we were youngsters and our homes were heated by stove 
heat, we always had moisture upon the windows, and in the dead of winter 
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these windows became solid with frost. However, with the advent of mod- 
ern heating systems with high temperatures, it is very seldom that the 
windows are clouded up with moisture, or as scientists would say -- 
condensation. 


Where a modern air conditioning unit is installed in a home 
today and single glazed windows are in use, women can immediately sa- 
lute the moisture that appears upon their windows as a harbinger of good 
health. At times during very severe zero weather, too much moisture may 
gather on windows. This may very easily be eliminated by double glazed 
modern windows, the installation of storm windows which save fuel and 
make the home more comfortable in the winter time and cooler in the sun- 
mer time, or the installation of modern automatic humidity regulating 
devices, 


at, 


winter. 


A DEPENDABLE GUIDE TO HOME COMFORT 


Thus far it has been emphasized that automatically controlled 
temperatures and an adequate supply of moisture in the air are essential 
to the maintenance of healthful, comfortable conditions in the home during 


relative humidity are necessary for this purpose. 


Chart" gives this information at a glance. 
sets of lines on this chart. 
tures as indicated by ordinary thermometers. 


~ 


for the average person. 


This brings up the question of what combinations of warmth and 


The accompanying chart which is styled "The Simplified Comfort 
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You will note there are three 
The vertical lines represent indoor tempera- 
The horizontal lines curving 


slightly upward 
to the right 
are the rela- 
tive humidity 
lines. The 
heavy, straight 
diagonal line 
is known as the 
comfort line. 
You will note 
that the com- 
fort line cove 
ers a range of 
relative hu- 
midities from 
30 to 70 per 
cent. Any com- 
bination of hu- 
midity and tem- 
perature that 
lies near this 
comfort line 
will provide 
an indoor at- 
mosphere that 
will assure 

the highest de- 
gree of comfort 


However, if the humidity is far from the point indi- 


cated by this line, it may be either excessively dry or excessively moist, 


which would create an uncomfortable and also an unhealthy condition. Let's 
see how you can use this chart in your home, 


Sait 


Suppose your thermometer shows that the temperature in your liv- 
ing room is 70 degrees, You will note that the comfort line crosses the 
70-degree temperature line midway between the 40 and 50 per cent relative 
humidity lines, indicating that the relative humidity in the room should be 
about 45 per cent. If the temperature in your room is 67 degrees you will 
note that the temperature line intersects the comfort line at the 70 per 
cent relative humidity line, indicating that the higher relative humidity 
should prevail with the lower temperature. However, if you maintain a tem- 
perature of 72 degrees, you will note that a relative humidity of at least 
30 per cent should be maintained. 


This simplified chart is based on elaborate laboratory experi- 
ments carried on by the American Society of Heating and Ventilating En- 
gineers in conjunction with the United States Bureau of Mines at Pitts- 
burgh. The establishment of the comfort line is the result of painstaking 
tests with a large number of healthy persons normally clothed and is ac- 
cepted by air-conditioning experts and health authorities as being a reli- 
able guide to proper indoor temperatures during the heating season. 


It is generally recommended, however, that the indoor temperature 
be maintained at 70 degrees with a relative humidity of approximately 45 
per cent as that is the combina- 
tion of relative humidity and 
warmth at which the greatest num- 
ber of persons indicated that they 
felt most comfortable. 
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You will find it a very 
interesting experiment to measure 
the humidity in your home to deter- 
mine how close the atmosphere in 
your home approximates the ideal 
of 45 per cent with a temperature 
of 70 degrees. You may find that 
the relative humidity is 20 per 
cent or far less, which would in- 
dicate that the air in your home 
is drier than that in California's 
famous Death Valley. Determining 
the relative humidity is a simple 
procedure for which there are two 

types of instruments available, 
. = = SS\ namely; the hygrometer and the 
ee es psychrometer. The ordinary form 
SSS SS SSS of hygromster consists of two 
thermometers, both of the type 
used ordinarily for determining 


A Home-made Hygrometer, Simple and Inexpensive. 


ah 


indoor temperatures. The bulb of one of these is covered with a wicking 
or piece of muslin, one end of which extends down into a little cup or 


tube filled with distilled water. 


By capillary attraction, the same force that draws the kerosene 
oil from the bowl of a lamp up through the lamp wick, or the same force 
which causes moisture deep in the soil to work upwards so that the roots of 
the plants can drink it, the water in the cup or tube rises through the 
wick so that the bulb of the thermometer is covered with moisture. This 
is known as a wet bulb thermometer, and its use is based on the theory that 
evaporation causes coolness. The water in the wick over the bulb evapo- 
rates in the warmth of the room causing the bulb to become cooler. In ex- 
planation of this you, of course, understand that in changing water to steam 
or vapor, heat is absorbed in the process of evaporation and this causes the 
air around the wet bulb to become cooler than that in the rest of the room. 


You will find there is almost always a wide difference between 
the wet bulb temperature and the dry bulb temperature, according to the 
moisture condition of the atmosphere. If the air is exceedingly dry much 
more water will be evaporated from the wicking, causing greater coolness. 
However, if the air contains a great deal of moisture there will be less 
evaporation from the wick of the wet bulb. 


Now that you have established your dry bulb temperature and your 
wet bulb temperature, you are directed to the relative humidity chart on 
page 19. It is somewhat similar to the comfort chart previously referred 
to. The vertical lines with the figures at the bottom indicate the dry 
bulb temperature. The slightly diagonal lines from the figures at the top 
indicate the wet bulb temperatures. The curved horizontal lines represent 
the relative humidities. 


This chart, and the readings of the two thermometers, enables 
you to quickly determine the relative humidity of the air in your home at 
a glance. Suppose the dry bulb temperature is 70 degrees and the wet 
bulb temperature is 57 degrees. You will note these lines intersect at a 
point between the 40 and 50 per cent relative humidity lines, indicating 
that the relative humidity is 45 per cent, or exactly what it should be 
from the standpoint of health and comfort. 


You can easily make a hygrometer yourself. It is a simple job. 
Get two unmounted thermometers, attach the tubes to a board or piece of 
heavy cardboard by means of staples, or eyelet screws. Be sure that they 
are so attached to the mounting that it does not effect the thermometer 
readings. Then tie a bit of silk, muslin or some similar fabric around the 
bulb of one of these thermometers and let the other end of this wick drop 
into the water container for which you may use a small perfume bottle or an 
inkwell. Your hygrometer is then complete. 
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6 ae 
Ordinary (dry-bulb) Temperatures 


Vertical Lines are dry-bulb, or ordinary temperatures. 

Curved lines, leading up, are humidity percentages. 

Diagonal lines, leading down to right, are Wet Bulb Temperatures. 
Example: 

Take Dry-bulb temperature of 70, and Wet-bulb Temperature of 57. 

Wet-bulb diagonal line crosses Vertical dry-bulb line midway 

between Relative Humidity curve lines 40% and 50%, indicating 

a relative humidity of 45%. 


The psychrometer referred to is a different type instrument, 
though it works on the same principle as the hygrometer., Air-conditioning 
engineers prefer the psychrometer because of the greater facility with 
which readings are made in different parts of a room. It is attached to 
a handle or chain by means of which it is whirled or swung around in the 
air. The expert usually chooses four positions in a room which are rough- 
ly the centers of the four corners, and stands in each one of them to take 
two or three readings. The average of them all gives an accurate reading 
of the room as a whole. 
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THE BLESSING OF MOVING AIR 


And now we come to one of the most important phases of air- 
conditioning, and one that generally has received little recognition; at 
least not the recognition that its relative importance deserves. It is 
air-motion, or, forced air circulation. 


Human comfort, in a large degree, is dependent upon air circu- 
lation, Without air-motion in the form of light breszes and winds dur- 
ing the hot weather of summer, we would be at the mercy of extreme heat 
and high humidities. The young lady on the beach is enjoying the summer 
day to the fullest because of the soothing comfort imparted by the lake 
breezes that are tangling her hair and making wig-wag signals with her 
robe. 


In winter, forced air circulation 
| or air-motion as created by modern air-con- 
| ditioning systems noiselessly carries the 
| warmed air from the heater, forces it through 

the distributing ducts in the various rooms, 


fused. This makes for uniformity of tempera- 
| ture in all rooms, and at floor and ceiling 
| levels. It is forced-circulation that makes 
_ it possible to keep even those far northwest 
rooms warm and comfortable in spite of strong 
winds and biting cold weather. It is forced 
| air circulation that keeps the home air pass- 
ing through dry filters and fine, swirling 


Soothing Breezes, or Air-motion Seats ; : : : 
Assure Comfort. ly humidifying it in winter, and cooling it 


in summer. All these things are made possi- 
ble by forced air circulation. 


And summer comfort is one of the greatest of the benefits of 
mechanically effected air-motion. Next to the hearth, the fan probably 
is the oldest instrument of comfort devised by mankind. From the times 
of the greatest antiquity, men as well as women have utilized fans, for 
the gentle breezes that they created were a source of comfort. In early 
days, every lady carried her own exquisite fan, not, as we are likely 
to think, for the mere purpose of self-adornment and coquetry, but pri- 
marily as it was a source of comfort in the unventilated, close, stuffy 
buildings of the age. 


iene 


and keeps the air in the rooms constantly dif- 


water sprays, thoroughly cleaning it, adequate- 


To understand the indispensability of the fan and air circula- 
tion as a means for body comfort, wo must realize that the body is a sort 
of heating plant. The fuel used in this heating plant is the food we eat. 
When you eat foods, the same thing happens as if you were to put them in- 
to the firepot of your heating plant. And coal, by the way, is merely 
vegetation which geological changes have converted into mineral form. 


They are oxidized. Oxidiza- 
tion is the process of oxygen combining 
with other elements, and in humans and 
animals the preparation of the foods in 
the digestive process and the oxidizing 
of these foods is known as metabolism. 
Just as the oxidization of fuel ina 
furnace produces heat so does the oxidi- 
zation of food in the body. Part of 
this heat is converted into muscular 
energy, part of it is used to keep up 
the internal functions of the body. 


The body generates more than 
enough heat to meet its requirements, 
Each hour this excess heat is equivalent 
to that generated by a 100 watt electric 
bulb. This must be disposed of and it is 
largely dissipated by way of the skin by radiation, conduction, convection, 
evaporation of moisture, and a small amount is dissipated as we exhale. 


Our body may be likened to a thermostat. It has the remarkable 
ability to automatically regulate its own temperature at approximately 
98.6° F. If we are to be physically comfortable, the rate of heat loss 
from the body must equal the rate at which it is produced. 


This explains why we are uncomfortable when we are overclotheds 
why babies should not be burdened with too much clothing in hot weather; 
why we are uncomfortable on hot, muggy days, or in crowded rooms. The body 
is unable to function normally in eliminating its excess heat. 


One of the best examples of the need for an ample supply of 
clean, moving air of moderate temperature is that of a small room crowded 
with people. Most of us are familiar with the stifling atmospheres and 
the extreme physical discomfort experienced under these circumstances 
winter or summer. But flood that room with a constant supply of clean, 
moving air. Discomfort disappears as if by magic, for the moving air 
carries away the body moisture and the excess heat that is dissipated from 
the bodies of those present. 
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The two principal means 
utilized by the body in throwing off 
its excess heat are evaporation and 
convection. We are all familiar 
with cooling by evaporation; that 
is, the body perspires and as the per- 
spiration evaporates from our bodies 
it creates a sensation of coolness. 
Convection involves that process 
whereby the air currents that con- 
tinually pass over the body carry 
away a large portion of the excess 
heat. Another portion of the heat 
thrown off from the body is radiated 
to other objects just as the sun radi- 
ates its heat. However, evaporation 
and convection are the most important 
processes of heat dissipation. 


Imagine an extreme condi- 
tion, say a hot, sultry summer night 
when the temperature is high and 
likewise the relative humidity may 
approximate 65 or 70 per cent and 
there is no breeze. This condition 
has lasted several hours and the 
atmosphere has warmed all the objects 
in it to about its own temperature - 
98 degrees. This is practically the 


DR. E. VERNON HILL’S same as body temperature. Under 
Illustration of How the Body Passes Off Heat. 
Straight Lines, Radiation; Bubbles, Evaporation, these circumstances, no heat psa be 
Curly Lines, Convection. radiated from the body because it 


cannot be absorbed by the surround- 

ing objects. Furthermore, there 
is a lack of air-motion, and no heat is carried away by convection. Mean- 
while, the body continues to generate more heat. It automatically adopts 
the process of perspiration as a means of eliminating its excess warmth, 
but lack of air circulation, high temperature and the high relative humid- 
ity that characterizes the atmosphere prevents desirable relief from this 
source. And we suffer from a combination of high temperature and high rel- 
ative humidity, no air circulation present to relieve this condition. 


The only effective means for acquiring comfort is to keep the air 
in circulation so that it may pass over our bodies and carry off the excess 
heat and the perspiration. Many of us on a hot summer night take a ride in 
an automobile and experience complete comfort for the simple reason that 
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the air currents produced by the moving ° 
automobile carry away the excess body | 
heat and body moisture. | 


Heretofore, in our homes, at 
least, we had no dependable means for 
effecting the desired circulation of 
the air, at least not until the advent 
of heating systems of the vapor air type | 1 NZ 
which are equipped with air propellers | ae 
for keeping the home air in circulation. | —S 4 
Although forced air systems of this type | 
proved highly effective, they have been | 
superseded by the more efficient air- | The Air-motion Created by the Swift-moving 
conditioning units. These air-condi- Automobile Eliminates the Discomforts 
tioning units are equipped with fans of OA oaks 
large air-moving capacity and are accom- 
panied by a more scientific arrangement of ducts and openings to facilitate 
air circulation throughout the house. They have demonstrated that they are 
a dependable means for creating comfort into the home in spite of the most 
disagreeable winter or summer weather. 


Some question may arise as to whether or not air-motion is likely 
to cause colds incident to the draft they may create and it is well to have 
a clear understanding of what a draft is. An air-current may seem a draft 
to one person and not be uncomfortable for others. Dr. E. Vernon Hill, of 
Chicago, an eminent air-conditioning expert defines a draft as follows: 


"A draft is a current of air which by reason of its low tempera- 
ture, low humidity, or high velocity, or a combination of these three 
removes a greater amount of heat from the part of the body it comes in 
contact with than the surface of that part normally gives off." In other 
words, the mechanical air circulation produced for home comfort should not 
be such as to cause an abnormal loss of heat from the body. 


It is of importance to understand that air kept in motion to pro- 
duce a cooling effect should not be of such velocity or so low in tempera- 
ture as to constitute a draft. Also, moving air often is the source of 
much discomfort if its temperature is higher than that of the body. Anda 
large volume of air moving at low velocities is more efficient in producing 
a comfort effect than relatively small quantities moving at high velocity. 


AIR MOTION MODERATES THE PULSE 


Now, we can go one step further in our study and learn exactly 
in what respects the motion of air takes heat away from the body. 
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Fairly early in the great series of experiments at the Pittsburgh 
laboratory of the A. S. H. & V. HE. and the United States Bureau of Mines, 
in which many of the facts we have learned were discovered, the research 
men found that pulse rate is the best indicator of the severity of discom- 
fort due to high temperatures. It seems as if, when the body is afflicted 
with excessive heat, the heart whips up the blood-stream in an effort to 
compensate for the heat pressure from the outside. 


Dr. Leonard Hill's tests show that the pulse rates of students 
under test were lowered by air-motion, both when they were at rest and when 
they were working under the test conditions. Fan circulation of air in 
the test room lowered the pulse rate of one student from 128 to 84 beats a 
minute and those of others by 6 to 20 beats. 


AVERAGE DEGREES OF RISE 
IN BODY TEMPERATURE 
4 


The tests comparing still air 
with air-motion at the rate of 200 feet 
@ minute demonstrated "the beneficial 
effect of air-motion" upon pulse rates 
“when the atmospheric temperature is 
below the body temperature." This is 
shown in the accompanying diagram, which 
is abstracted from one published in the 
Journal of the A. S. H. & V. &. for 
March, 1924, 


TEMPERATURE 


Chart III. Up to 112° Air-Temperature, 
the Inside Body-Tempterature Rises More 
When the Air is Still than When 
It Is Kept in Motion. 


AIR-MOTION HELPS REGULATE BLOOD PRESSURE 


Blood pressure is another gauge of the effects of air conditions 
on the body, and a most important one, too; for often it is elderly persons 
and portly ones -- those whose blood pressures are nearest the danger 
point -- who suffer most from heat. For them, too, air-motion is benefi- 
cial. The charts showing this to be a fact are a little too complicated to 
interest us here. The language of the test report is technical, too, but 
it is important for those who wish to study it. 


"In the still air experiments the 
(systolic and diastolic) pressures began to 
diverge at 120° F., 30 per cent relative 
humidity; at 160° F., 60 per cent relative 
humidity. In these experiments (with moving 
air) these points of divergence are shifted 
slightly, due to air-motion. 


"Such a divergence...seems very 
significant of a failing peripheral resist- 
ance, with a compensatory systolic pressure. 
At the end of an experiment in a high tem- 
perature the diastolic blood pressure was 
often found to be less than zero." 


Reducing all this to its simplest 


terms, it means that under conditions of high 


temperatures air-motion is beneficial in its 


effects upon the pulse rate, the internal body 


temperature and the blood pressure. 
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Chart II. The Pulse Beats Faster in Still 
Air than in Moving Arr. 


AIR-MOTION INCREASES WORKING EFFICIENCY 


Researchers have investigated the 
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circulation. 


TT | 
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floors and hot ceilings are avoided. 
tionable drafts are eliminated, and a uni- 


effect of air-motion upon men at work in 
homes, offices, or factories. The result 
was that it became plain that air-motion 
increases working efficiency. This is 
apparent from Chart IV (taken from the 
Ace. OD. & Vene Journal for January, 1925; 
and simplified), which shows the amount of 
work the men were capable of producing in 
the still air and moving air tests. 


100 \ TEMPERATURE MUST BE UNIFORM 


Heat alone is not comfort. 
Uniform heating, or we should say uniform 
temperatures, are only possible with air 
With proper circulation, cold 
Objec- 


PURE knee ha bedel MRL te form temperature and humidity obtained. A 
Chart IV. More Work Can Be Donein Ar — satisfactorily air-conditioned room is 


Temperatures Up to 110° if the Air Is 


Moving Than If It Is Still, But Above That difficult, or probably we are justified in 


Point the Effect Is Reversed. 
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saying impossible, to secure without positive air circulation. Warmth must 
be evenly distributed. This is possible only when constant circulation is 
provided. The ordinary heating system makes little or no provision for air 
circulation. As a result the air settles in stagnant layers throughout the 
home. Cold air, being heavy, remains nearer the floor, and warm air rises 
to the upper part of the room. It is not uncommon for floor and ceiling 
temperatures to vary from 10 degrees to 20 degrees. In such an atmosphere 
adults feel uncomfortably warm while children play on cold, drafty floors. 


Such conditions cannot exist when the air is in constant circula- 
tion...as in homes equipped with an Air-Conditioning System. Silent, motor- 
driven centrifugal fans force currents of balmy warmth throughout the entire 
home, keeping temperature uniform from floor to ceiling in every room. 


Air-conditioning gives one an entirely new conception of air com- 
fort in the home....permanently solves the heating problem....revolutionizes 
atmospheric conditions that have an important bearing upon the health and 
welfare of every member in the family. It is both the cleanest and the most 
convenient system ever developed. If coal is used as fuel, three minutes 
attention night and morning is all that is required in severe winter weather. 
If oil or gas is burned, no care whatever is required throughout the year; 
the system is automatic 365 days of the year. 


State laws require air-motion of approximately 30 cubic feet per 
minute per person in public buildings. This amount is needed to absorb heat 
from the human body as rapidly as it is generated. If air-motion is not 
provided....if one remains in a stagnant atmosphere....the body is unable 
to free itself of the excess heat. This increases the pulse rate, causes 
blood pressure to mount, makes one dizzy, drowsy and uncomfortable and often 
causes headaches. 


AIR MUST CIRCULATE CONSTANTLY 


Air in circulation purifies itself. Like water, it becomes foul 
and unhealthful when not in motion. Laws in twenty-one states demand that 
theaters, schools and hospitals be equipped with air-circulating systems; 
yet in the average home the air is unchanging....stagnant! 


In nearly all modern theaters the air is mechanically circulated, 
providing adequate ventilation. We never get drowsy. We feel alert, wide- 
awake, interested. But visit one of the old-fashioned theaters not supplied 
with air-conditioning equipment and notice the difference in the air. It is 
dead....stifling....stagnant because it is motionless and dry. It makes 
one sleepy. We become restless and irritable. A similar condition exists 
in homes with the ordinary, conventional type of heating plant. The same 
stale air is breathed over and over again. Discomfort and illness invaria- 
bly result from an air condition of this kind. 


Rugwirs 


Modern air-conditioning units utilizing the spray method of air 
washing have proved their superiority over common electric fans, or air 
propellers and other types of blowers for indoor summer comfort, 


Not only are they more scientifically designed to effect volume 
air flow at low velocities, but the water sprays are a means for cooling 
the air. As the home air is circulated and re-circulated through cold water 
sprays, @ sufficient portion of the heat is removed from the air to reduce 
the temperature from five to fifteen degrees depending upon the coolness of 
the water and amount used. To effect cooling, the water should not be more 
than 60 degrees in temperature. If the water is warmer than that there is 
a tendency to add more moisture to the air. In climates of extreme heat, 
where the water is of high temperature, water-spray cooling can be accom- 
plished only by the use of an auxiliary refrigerating unit for cooling the 
water before it is used in the conditioner. 


In our North Temperate Zone, thére are indeed a very limited num- 
ber of days on which actual cooling may be necessary or even desirable. 
Even on those infrequent days of high humidity, high temperature, and lack 
of gentle breezes, the home can be made highly comfortable merely by the 
process of keeping the indoor air in constant circulation. This will, as 
previously stated, prevent the formation of pockets of stagnant, overheated 
air, and bring physical comfort as the moving air carries away body heat and 
body moisture. 


Many of us erroneously entertain the idea that extreme summer-cool- 
ing of indoor air as exemplified in many theaters and other public buildings 
is "air-conditioning". It not only is not sane air-conditioning, but the 
maintenance of temperatures of 68 or 70 degrees indoors when the outside 
temperature is high in the eighties and nineties is detrimental to health. 


The difference between indoor temperatures and outdoor tempera- 
tures in hot weather periods should not be so great as to cause an adverse 
physical or nervous reaction. Health authorities and physiologists recom- 
mend the following: If the outdoor temperature is 95 degrees, the indoor 
temperature should be not less than &0 degrees. If the outdoor temperature 
is 90 degrees, a suitable indoor temperature is 78 degrees. If 85 degrees 
outdoors, the indoor temperature should be approximately 76.5 degrees; if 
80 degrees, 75 degrees inside; and if 75 degrees outside, approximately 
73.5 degrees inside. Specific attention is directed to the fact that even 
in the extreme of summer heat, the indoor temperature should not be more 
than 15 degrees lower than outdoor temperatures. 


Modern air-conditioning equipment can be so installed as to 
utilize the cool air of the basement for cooling the air in the upstairs 
rooms, merely by causing the home air to circulate through the basement. 
There is no reason why this should not be done if the basement is clean, 
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for basement air is just as good as any other air. If basements are not 
healthful, it is because conditions exist in the basement that should not 
be tolerated under any circumstances. The source of the basement air sup- 
ply is the same as that for the upstairs rooms -- the great outdoors. 


In fact, one of the big advantages of modern air-conditioning 
equipment is that it conditions the air in the basement as well as that in 
the rest of the house, making the basement available for living uses summer 
and winter. It takes the chill off the basement air during the summer and 
makes it possible to adequately warm any part of or all of the basement 
during the winter. Thus the basement area may be converted into a spare 
room or two, a den, sewing room, or a recreation room, in addition to hous- 
ing the laundry and air-conditioning system. 


| But we are getting a little bit away from 

our subject of summer comfort. According to exhaus- 
tive tests conducted by the engineering department 
of the University of Michigan, the comfort-factor 
produced by air circulation alone is equivalent to 

| that obtained by a drop in the temperature of ten 
or twelve degrees. The report of the result of 
these tests is quite definite in the statement that 
"Fan-circulation produces a well defined cooling 

_ effect which is readily recognized by bodily sensa- 

tions. ***** The circulation in a home in hot summer 
by means of a fan ***** results in cooling and in- 
creased comfort to the occupants." 


Modern air conditioners produce the desired 
circulation day and night. Equipment that utilizes 
the dry filter and spray-washing method for air clean- 
ing is equipped with air circulators having capacity 
for moving 1000 to 3000 cubic feet of air per minute. 
This is sufficient capacity to change the air in the 
typical five or six-room house approximately six times per hour. These air 
changes are accomplished without draft, and the steady motion of the air 
maintained by the twin-fan blowers results in a very pleasant cooling effect. 


Air-motion Assures Indoor 
Comfort Summer and 
Winter. 


As is indeed obvious, in northern states and in sections where 
the climate is not featured by long heat periods, air circulation is 4 de- 
pendable means to comfort in hot weather -- and this with or without the 
aid of refrigeration. 


Should you be entertaining friends on a sweltering summer evening, 
the blowers in the conditioning unit maintain a comforting breeze coursing 
through the house. When bedtime comes, the Steady soothing currents of air 
developed by the conditioner will have cleared the rooms of sweltering 
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atmospheres, and sound, restful sleep, minus the 
tossing and sweating of a hot summer night, will be 
assured. 


Grandmother and grandfather may sit in 
the comforting air stream and so pass through the 
hot spell without those depressing attacks of heat- 
stroke that make mid-summer a dread period for old 
folks, And baby's cradle may be placed in an air- 
conditioned bedroom, where cool, clean air will 


prove effective in obviating the summer illness 
due to excessive heat. 


A striking feature of this method of maintaining a cool, comfort- 
able home is that the comfort is attained without fear of draft or chilli- 
ness. It maintains comfort in accord with the principle that air kept in 
motion to produce a cooling effect should NOT be so low in temperature as 
to constitute a draft. On this score no ill effects need be looked for, 
for air circulation rather than low temperature air is the means of cooling. 
But as stated there are localities where actual cooling of the air by means 
of a refrigerating unit may be in order. 


Another feature or benefit of 
air-conditioning not generally recogniz- 
ed, in addition to the comforts of air- 
conditioning itself, is the fact that 
the occupants of a home -- the baby and 
children who must have their daily nap, 
convalescents, and the sleepers at night, 
need not fret about their slumber being 
disturbed by outside noises. This vital 
contribution to sound rest is due to 
the fact that in the air-conditioned 
home the windows and doors must be kept 
closed, if fullest comfort, health and 
fuel saving benefits are to be derived 
from the air-conditioning system. Obvi- 
ously, the windows and doors tightly 
closed, street noises and other outdoor 
noises are kept out of the house, or at 


Baby is Always Comfortable in the Air- 
Conditioned Home, Undisturbed by Heat 


least their rumblings are so reduced as or Noise. 
to be of no consequence. 


THE AIR-MOTION FACTOR OF AIR-CONDITIONING CONFERS THE FOLLOWING BENEFITS 


You will note that all are of great importance and interdependent 
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in creating a comfortable atmosphere in the home, depending upon the season 
of the year: 


1 - Quick heating because of the rapid circulation of the home air 
through the system. 


2 - Comfortable warmth in every room of the house. 

3 - Uniform temperatures in every room, because the forced circulation 
keeps the air diffused, lowers the temperature at the ceiling line and raises 
it at the floor line. 

4. - Prevents air becoming stagnant. 

5 - Develops a very pleasant cooling effect in summer, 


6 - Makes the basement areas available for living or recreation uses. 


7 - Reduces fire hazard to minimum through elimination of forced 
firing and more effective distribution of warmed air. 


8 - Makes possible the cleaning, filtering and washing of the air. 


9 - Reduces depreciation of heating plant. Eliminates burned out 
fire pots and castings. Increases life of heating system due to lowered 
temperature operation. 


ene. 


OUR AERIAL ENVELOPE I§ BADLY SOILED 


How much dust do you inhale? That's a sort of unusual question. 
In fact, in the ordinary routine of life, few people know that they are tak- 
ing enormous quantities of dust into their lungs every day. 


Take a big metropolitan area like Chicago. The former Health 
Commissioner of Chicago, Dr. A. H. Kegel, after considerable Study and ex- 
perimentation, arrived at the conclusion that the average person inhales 
at least a pound and a half of dust a@ year. 


In some of our highly developed industrial communities, as much 
as 1,000 tons of dust, soot and dirt settles from the air onto a square 
mile of land in the period of one year. A great deal of this soot, dirt 
and dust is formed by the smokes of belching fires in factories, locomo- 
tives, homes and commercial buildings, by the exhaust of automobiles and 
Similar combustion engines, by tho disintegration and wear and tear of 
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Dust in air sevves as carrier 
for disease germs 


The Air We Breathe is Dirty and the 
Fine Dust Particles Are Loaded with 
Germs, Many of Which Menace Health. 


machinery and materials used in manufacture 
and commercial enterprise, and by the nat- 
ural disintegrating processes of nature. 


Contamination of the atmosphere 
is a serious problem in all communities. 
In fact it has assumed such proportions that 
the Federal Government is making an exten- 
Sive study of the subject, with a view to 
cooperating with local authorities to devise 
ways of preventing it so far as is humanly 
possible, 


Every time we inhale, we take into 
our lungs a small portion of earth dusts, 
the dusts and pollens of vegetation, and 
microscopic particles of steel, stone, hair, 
leather, rubber tires and the thousand and 
one other things that wear out in our 
general living activities. 


We are most concerned about dust from a health standpoint. 
Though the dust particles are often so small as to be visible only with the 
aid of a powerful microscope, yet they are the aerial vehicles that provide 
transport for germs of various kinds. Of course, the major portion of 
these germs are of the non-pathogenic type; that is, they are not disease 
producing germs. But, here is a warning that deserves consideration: 


- 31 - 


"With regard to pathogenic organisms," says Dr. E. Vernon Hill, 
an eminent aerologist of Chicago, "those that are recognized as the specif- 
ic causes of certain infectious diseases we need only say that their pres- 
ence in the air causes more deaths annually than did all the bullets, 
Shells and gas bombs of both the German and Allied armies during the late 
war. The great importance of air-borne infections in tuberculosis, pneu- 
monia, meningitis and many other diseases is gaining wider recognition as 
our knowledge of these infections increases." 


Obviously, we can be thankful that all dust-borne bacteria are 
not of the disease producing type, but we must not overlook that breathing 
dust is not conducive to health under any circumstances, that it causes 
irritation of the delicate membranes in the throat and lungs, thus breaking 
down their natural resistance to infection. 


But let us consider dust from another standpoint, namsly; that of 
cleanliness in the home. Housewives are only too familiar with the "daily 
dusting" habit. They have learned by endless toil in cleaning, dusting, 
mopping and laundry work that "dust is ever with us," 


And, as we all know, household effects and clothing become much 
dirtier during the heating season than during the months of summer. This 
is due to the tons of soot, ash, dust, tar and acids belched into the at- 
mosphere by the millions of fires in homes, and the increased firing needed 
in industry. It is estimated that the annual waste in the United States 
on account of dust approximates $16.00 per capita. In New York City, the 
figure is placed at $20 per Capita. Theses figures tell of a huge and un- 
necessary economic loss. 


Often the home heating plant is wrongfully accused as being the 
direct source of the dust and smudges that soil the walls, decorations and 
furnishings. But little of the winter household dirt is directly traceable 
to the home-heater in the basement. By far the major portion of it is car- 
ried into the house in the air that filters through the cracks around doors 
and windows, 


For every ton of coal consumed several pounds of sticky tar are 
injected into the atmosphere, several pounds of fine ash dust, unburned car- 
bon in the form of soot, and sulphurous acid. We experience the adverse ef- 
fects of concentrated sulphur fumes when in a railroad terminal, where inci- 
dent to certain atmospheric conditions we become suffocated and choked by 
the fumes from the locomotives. 


In thinly inhabited sections, the gasses and grime of combustion 


may not be of serious consequence, but they so seriously contaminate the air 
in large cities and industrial areas as to constitute the principal source 
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of most of the household 
dirt. Of course, outdoor 
air is the only air we have 
in our homes, and as it fil- 
ters into the house it car- 
ries with it the soot, ash- 
es, earth dusts and other 
dirts that contaminate it. 


ELIMINATES 
DAILY DUSTING 


It adheres to 
the walls, to the woodwork, 
dulls the high polish of 
the furniture and when the 
regular housecleaning time 
comes round it is necessary 
to use strong cleaning ma- 
terials, ammonia and mild 
acids to remove the smudges 
of grime. This is largely because of the tar which causes the soot and 
dust to adhere firmly to the surfaces upon which they settle. 


UENT KEEPS UPHOLSTERY REDUCES BACK- 
RUNDERNG CLEAN BREAKING CHORES 


WASHING WHICH REMOVES 98.2% OF DUST AND DIRT FROM 
INDOOR AIR, IS AVITAL PART OF HOME AIR-CONDITIONING 


© HOLLAND INSTITUTE OF THERMOLOGY 


The dust streaks on walls and ceilings, sometimes termed "lath 
marks", the smudges around radiators, and in corners, the heavy smudges 
that find their way behind the glass on pictures, in large measure accumu- 
late from the constant circulation of dirty outdoor air through the home. 


Nor should it be overlooked that a great deal of the household 
dust during the winter season is caused by the drying out of the furnish- 
ings. Fabric and rug fibres become dry and brittle, filling the air with 
lint and dust. As we have learned, the maintenance of a suitable amount 
of moisture in the home air in large degree obviates this condition. 


Naturally the question arises, how can we cope with this situa- 
tion? How can we clean the air? It is a big job, but the simplicity of 
its accomplishment is amazing. 


Air-conditioning solves this important problem, provided the 
right kind of air-conditioning equipment is installed. The fine soot and 
other dusts in the air obviously will go anywhere the air goes. And this 
is why the air-dirt problem is so easily solved by modern air-conditioning 
equipment, especially that type employing dry filters and water sprays for 
cleaning the air. The powerful air circulator keeps the home air moving 
through the filters and the water sprays. The filters remove the coarse 
particles and the sprays remove the fine particles of dust and these drain 
into the sewer with the washing water. According to laboratory tests, 
this procedure removes 99 per cent of the dust and lint from the air. 
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Even plant and tree pollens are removed from the air by this 
thorough method of air-cleaning. Pollens, principally the ragweed pollen, 
are the primary cause of that seasonable affliction known as hay-fever. 
Experiments have shown that hay-fever victims who have the privilege of re- 
maining in air-conditioned buildings gain remarkable relief and in some in- 
stances immunity from this discomforting and irritating sickness. 


Is it not obvious that air-cleaning is not only highly desirable, 
but a necessity in this modern age? By removing the dust from the air we 
protect our health, we are no longer menaced by the germs of disease that 
float about on the dust particles, and we are more comfortable physically 
in clean, pure air. 


And is it not obvious that the removal of the soot, dust and lint 
from the air is a boon to the housewife? In fact, the modern air-condition- 
er may be regarded as a new type of servant, a mechanical servant that 
cleans the air and makes unnecessary a large portion of the housework such 
as frequent dusting, laundering and general cleaning. Clean air materially 
helps to solve the housekeeping scheme for it lessens housework, makes house- 
work easier, and gives the housewife more leisure hours. An air-conditioner 
pays for itself in a few years just from cleaning savings effected alone. 


- 34 . 


EVERY MAN HIS OWN WHATHER-MAN 


Now here is an interesting question. To what part of the earth 
would you go were you to have the choice of a selection of a habitat? Un- 
doubtedly your choice would be determined entirely by one thing -- the cli- 
mate and what it has to offer in providing for your comfort and conserving 
your health. 


You would find it most difficult to make a selection, for with 
the possible exception of a few remote, sparsely occupied islands, there is 
no place on earth that is blessed with what might be termed an ideal year 
‘round climate for an active, normally clothed person. Even in the most 
favored places, less than 10 per cent of the year's 8760 hours are charac- 
terized by an atmosphere that accords with the physiologist's definition of 
an optimum atmosphere for an active person. 


Unquestionably, civilization has made its greatest progress in 
the varied climate of the north temperate zone. The variations in normal 
weather conditions keep us stimulated and provide relief for conditions 
that would otherwise prove monotonous. This is well demonstrated by the 
stimulating influence of a walk in winter's brisk air after several hours 
spent in a hot, stuffy office or home. 


But, though nature does not furnish us with ideal atmospheric con- 
ditions, that is no reason why we should not have ideal indoor conditions 
for we spend the major part of our time indoors -- practically 90 per cent, 
according to some authorities. In foregoing the outdoor life of his ances- 
tors, man has cooped himself indoors and in doing so has created conditions 
that are decidedly detrimental to both health and comfort. In solving the 
problem of winter heating he has created complications that materially ef- 
fect the benefits derived from efficient heating, such as abnormally high 
temperatures, dry, dusty air, and air that is stagnant and foul. 


Air-conditioning enables him to eliminate these adverse conditions 
and makes it possible for him to have, in his home and in his place of work, 
the ideal weather conditions that impart complete physical comfort and con- 
serve health. It is indeed a remarkable scientific achievement for, by air- 
conditioning, man not only has complete control of the weather within the 
walls of his home but air-conditioning enables him to create atmospheric 
conditions that are superior to those generally experienced out-of-doors. 


So, in event you should have a desire to make your home in a coun- 
try where the climate is ideal, your ambitions would lead you to a place of 
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almost Robinson Crusoe isolation. You would come to the conclusion that 
there is no place so ideal from a comfort standpoint, no place that would 
so effectively conserve the health of yourself and your family as an air- 
conditioned home in the good old U.S.A. 
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THE LATEST TYPE 
DEPENDABLE HOME AIR=CONDITIONER 


The latest type home air-conditioner recently perfected by the 
Holland Furnace Company of Holland, Michigan is a metal cabinet unit 
occupying less than 10 sq. ft. of floor space for attachment to the rear 
of a warm-air furnace or it may be used as an independent auxiliary with 
hot water, steam or vapor heating plants. In conjunction with a heating 
system it gives the house-holder the necessary equipment for completely 
conditioning the air in his home. It dependably functions to develop the 
five principles of air-conditioning, namely, heating or cooling, adequate 
humidification in winter, draftless air-motion the year ‘round and air 
filtering and washing the year ‘round. 


All of the air in the building passes through the air-conditioner. 
In the recommended installation the air-conditioner draws the air from the 
basement, the air from the upstairs rooms being drawn into the basement 
through grilles placed in appropriate places at floor level in upstairs 
rooms. The air circulator draws the air from the basement through a copper 
mesh filter forcing it into what is known as the spray chamber of the con- 
ditioner. In ordinary installations the spray chamber is equipped with five 
swirling spray jets on pipe connected with the house water main. As the 
air passes into the spray chamber it is intimately mixed with the fine 
sprays of clean water, The spray water impinges against what is known as 
an eliminator, the water dripping off as waste water carrying with it the 
dust and dirt washed from the air. Tests show that this combination filter- 
ing and washing process removes from the air 98.2 per cent of the dust and 
dirt that may be in it. The air then passes on through the eliminator into 
the furnace casing where it is warmed in winter and thence uniformly distrib- 
uted throughout the building. During the heating season part of the water 
is absorbed by the air if the air is too dry thus increasing the humidity. 
The humidity added is easily controlled by adjustment of the spray nozzles. 


In summer the air is cleaned and cooled by the spray washing. In 
cases where the local water supply is of high temperature a Holland refrig- 
erating unit may be installed for reducing the temperature of the water or 
the air may be passed around direct expansion cooling coils. Only where the 
water temperature is above 60° will additional means for cooling the water 
be necessary. As an adjunct to a steam, hot water or vapor heating plant, 
the Holland air-conditioner gives the benefits of positive air circulation, 
washed and filtered air correctly humidified during the winter months. The 
heating plant continues to serve as formerly, and by means of direct duct 
connections, the air-conditioner sends the conditioned air to all the rooms. 
During the summer it circulates, washes and cools the home air, 


There are 576 direct factory branches of the Holland Furnace Com- 
pany in the United States alone, I+ is today the world's largest installer 
of home heating and air-conditioning systems. Holland controls every in- 
stallation. No part of the work is delegated to any outside sources. 
Manufacture, sales, installation and service are all directly supervised 
by Holland. 
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HOLLAND’S LATEST 


CONTRIBUTION 


TO THE BEAUTIFICATION OF THE MODERN 


BASEMENT—HOLLAND’S NEW HEATING, 
COOLING AND AIR CONDITIONING SY 


STEM 


HOLLAND AIR CONDITIONING 


FOR EVERY TYPE OF 
HEATING PLANT 


INCLUDING STEAM AND HOT WATER 


16 1 cxxconssercosnsiirceininscecninrsnnsere Mois 


@® HOLLAND AIR-CONDITIONING 
CAN BE INSTALLED AS A 
SEPARATE UNIT WITH 
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STEAM OR HOT WATER 
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APPLICATION OF THE 


HOLLAND 
AIR CONDITIONING SYSTEM 


TO WARM AIR HEATING 
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CAST IRON 
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AUTOMATIC 


SPECIFICATIONS 


SIZE: 
Length, 43”; width, 26”; height, 
40”, 


It occupies only 8 square feet of 
floor space. 


Attractive, yet rugged. 


The water pan, motor, fan bed- 
plate, and filter supports are of 
durable cast iron. 


Housing—galvanized sheet me- 
tal, attractively painted. 


FANS: 


Double width, double inlet, mul- 
ti-vane, slow speed, forward 
pitched blades. 


Capacity, 1000 to 2500 c. f. m. 
against '%-inch static pressure. 
V-Belt drive. 


MOTOR: 


One-fourth horsepower, split- 
phase, rubber mounted, start- 
ing current within power com- 
pany’s requirements. 


FILTER: 
Durable copper mesh. Will not 
corrode. 


SPRAY NOZZLES: 


Centrifugal, adjustable, 
clogging design. 


non- 


Capacity from 1 to 7 quarts of 
water per minute. 


ELIMINATORS: 


Reversible, removable, 
clean and efficient. 


always 


WASH THE HEAT FROM INDOOR 
AIR TO COOL 


NO NEED TO GO OUTDOORS 
SEEKING A COOLING BREEZE 
WHEN YOUR HOME IS 


UNIFORM ROOM 


TEMPERATURES 
ASSURED BY AIR IN MOTION 


HOLLAND AIR CONDITIONING 


KEEPS CEILING, HEAD LEVEL AND 
FLOOR TEMPERATURE PRACTICALLY THE SAME 
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CONSTANT, EVEN 
TEMPERATURE AND HUMIDITY 


MAINTAINED THROUGHOUT DAY AND NIGHT WITH 
HOLLAND AIR CONDITIONING UNIT 
ENTIRELY AUTOMATIC IN CONTROL 
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